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(57) tSiS^l 

3tffl03ie;^^/H 2-ejg9o mi'-^3Si6i^;^f& 
JBS5.8,ii(i, Cu- w- TiW(^m^K, *fcl:iC 
u- W - TiWtTiN • TiW- T i co^fi'&KSrfflV^T 
ff^^U. 3igi;^i5'/H 2*i. Al • Al-Si • Al-Cu 
• Cu • WiO^JiK. *?tliAl • Al-Si • Al-Cu • C 
u- WtW- TiN • TiW - Tit(Om^m^m^^X hy 





1 

±IEg3feSeSr7 = >';^i^(clltf'>;i< 1 1 2ga±W«E 

±fe h 7 >- v^^ J; 05 h 7 > i^^ ^rSESri- 5 fc ftro 

[f»*^7l IS*^l7!»Mia*JS6 0V>-fix*>lolc 

SttT. Cu- W- TiWO^^K. 4fcl4Cu-W. 
TiWiTiN • TiW- TitO«-g-SS:fflV>-6w t 

[IS*«8] fS*^l7!»SfS*J®6 0l,''-rHjJ»lo|c 

T, Al • Al-Si • Al-Cu • Cu -WfO^SKx *fcl4 
Al • Al-Si • Al-Cu • Cu • WtW • TiN • TiW • 
Ti i: (0S^|g4:fflv^<b w i «r!|#mt -rSBi^tiifeSI 
B. 

rolE8!I|5]l8Sr^i;tfcHf^:ffi^ttSSBoSl^jt3^ffil::*JV^r, 
±fSa3tSlJ«rStf J: 9lcS3t§C±roiteSK«r'>/£< 1 1> 
2lHltl±S{^^CIw|^*U, CWfllrt»c&Jg®.&fflftiitfX 

[fS*iI 1 0 ] fS*^ 9 irfB3$i^@flstBteSlg<^iiKji 
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[000 1] 
[0 0 0 2] 

10 m%(r>^m s§3i5. @*»t6i6B. 

MO SM(tSMS!&igSS{bM4^^{4:)@<$]Sil!^B(DSjt 
SBI4, lai 1.01 2.01 3tJ:^-rj:7/ifl}jt«r*i- 
5. r.ix5>oCMOSi!BflcSft3gBtt, TU-Yttlclfi 
BLfcgJtSCOT^-ff^isffl^W K7'f h7Vv';^^?r 
t>o«jjgt./jio-c43!). -tros-g-. K7'ryffl h7:^-:^ 
^^^^'tigfiS-rsEi^St, h7>i;';^^"^(753feAlti;:J; 

20 rtlcEB-f 5!£:.SIi45fe5. CMOSMBflca«$IBl4. 

■C*59, OTx.li3®;«'^'/i'7'D-fe;^jcJ:5twii. 01 

[0 0 0 3] 01 Kocuosmmmk^mmt, pm 

5g3tSi52 3 t.w(^S3tSB2 3t K^-fl^^ffl© h7:^ 

30 OgEigJTLrtlCW • TiN • TiW^?<0i^l8^^J|llSr*g 

^^'/V'2 6SrAl • Al-Si • AI-Cu^O*®IS4fc(i 
^ix5>tTiN • Ti • TiW^kffi'^mmzi.^m^-t 
5, iSBp'^-'L'2 6*5it/itfei:K2 4(^±lc 

i^y =>vK^kK«f«ite^2 7Sr?&fijcL,CMP(;>«;{7y 

iN • TiW^(Oi85i»^&S®Sr*®*fcf4#S-Cffl*ii 

•f 5 2®g> ^'>'l'2 9iSrAl • Al-Si • Al-Cu^co^ 
eK*fc(4rJxP)i:TiN • Ti • TiWi:(0#iSKtcJ: 

[ 0 0 0 4 1 iJ:v>-C, -vy = i'K{tKS|Olfi8kK3 0 
Jg^L.CMP^lCjltJjpa^tS, rO±ICAl-Al-S 
i • AI-Cu^ro^SKSfcliCiXbirTiN • Ti • Ti 

■e»4. 3 ^ a ^ ^'i'H4S3tSi5®«iliaT'<73iEKi|5I3S(0;^f 
•Cffll^^ti, SJtSB2 3±-CI4i^TI&(9^A>ix5(0-C. 
50 01 llC(4^S*tTV^/iVN. 2SS>^/l'2 9;fc 



3 

m^3o±izmm^mm3 3, 3 4i:L.T->y = >Kfk 

>X3 6*jjj«u-c. cMoss!iit«»tti3Sflt trv^ 
(00051 aifi<oil^<Dil5IS«i{kt#VN 1 oro 

fe^fcft. Hi 2IC^1-2ga>i5'/i'2 9 tE^lCfflV^ 
•5*fe^, 01 3IC^-f lSa>^'>'U2 6*5±U!2SB 

[0006] 

ic^-f-l^gy ^'>'i'2 6i 2®B;<^'/P2 9«)2S!:frS:i2 
Six-Cvsiai l-^iai 30«iif::*iV^Tt> 

2 6,2 9Pfl»Cfi500~1000niiiOirBl*&iSK2 7 ll^-^^iT 
[0 0 0 71 -^rrf, *:%?g(0B6<)li. mm^o-t:x\z 

[0 0 0 81 

(0 0 0 91 m^^\<r>m^^\s.mm.x\t. ft^^^y 

*©S)feffl5tSnc9. ■7'<;?ouvXA»e>S3t«C'--SiE 
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^offltS-<ojtroAWSr^±l-Kv^^Sfc<OT'*)S. J: 9 

10 (00101 S5fe§C±tX^®i^-t<OSi5i^4ra p S3t'<^' 
'<fc-5"l' ^ n uvXco^iti.Sitffl&IIKIr-Ct «.fc' 

-rsS^li, JiafcKSr, 01 (003 7roj:plc:±Sl:: 
mi-'St, ^'T^'nuvXS 6-ei|XJR*nfcl^»ASt 
it*5igjtK 3 7 -CSIt it. §3tSi5 2 3 -^©A«3tfi*s 

^*Alt7ttS7tla5 2 3 ^caUTAI^5tg!!l5iiADi- 
20 5e0f , ig3tK4-t?#5/f(tSffi2 l(ciei,>TSl-m 

i-J;5»-, JiJtfflt UTS3tSi53Sr3»5cW(CffltfJ:5 
icjgfig Lyi7 = y;^l^<o^JSIi[S 1 9 *s^«Alt3tSrS 
WL. S3ta3(;^iSt<^&^^Srt>)tei-03-C. gjt^ 
(iiJtp< ^'/i'®) 1 2Sr-5"r^ou>'Xl 6 tB&I^C±e 
ClJg^UTtAWJtSJiSS'^L'SV^iDTfeS. Sfo-C, 
N'-i'^nw:^Xl 6<OftJt$r-7'f ^'D uvXl 6>4>^jfi 

30 to::i:Jw/i5o 

[ 0 0 1 1 1 ot 0 . SB*« 1 o@{$ffitfeig®(i in 

SitSi5tA^1-» h7>'v=;^^'gS(cAl*1-SJt^^±lc 
BSV^r, ia»J/j:3t-^^ftASt3ttcJ:5/'('X©36*«:/j: 
<i-i:tfc|j:, -v^^^oi^vXiciSJt^ft^tSrS^EA* 

(0 0 121 lg*3S2<OHfl:tgfftgglJ. &T®(^±I2 
(0(5 1 31 l9*3S2<o@«:iHfeiga-eii, SJtSBSr^ 

>if^^§,\z^tio:Lti>^X'fsi>o 

50 (0 0 1 41 tS*9[ 3 ©B»SttKE(4. ±IE'>/i < t 



5 

[0 0 15] SJtSe?r7aiv;^<^|;:atf'>/j;< i t 2® 

(0 0 161 !S*«4<0@{«tt6$?|ltt, fi^jaaofli 
[0 0 17] ii}*53r'i£'<fcJ: pl;i4i(0:*:tv^5g3tffl 

[0 0 18] !t*3S5 0H«:a^$|g»±, !S*3l3*fc 

[0 0 19] fs*^5ro@»:ffi^^a-eji. ±T<oafe 

TV^SOT-. fS*iSlcof^ffl^*lcjDxT, JSiS^jamSr 
[0 0 2 0] fS*^6 0@«cgtfeSIH(4, »*3«3 75£ 

(002 1] is*«6roa«ja®iga-c'ii, ±T«a* 

(Dlfglii[l]K§(0Eill^Alfl2: IWIi^l::^j£,ot 'OSiStAm 

[00 2 2] m^m 7 (D^»mmmm.it. ±tE.mik(o& 

«>iii^^jS®i UT. Cu- W- TiWOm®SI. Sfcli 
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Cu'W - TiWtTiN • TiW' Ti tOffi^K^fflV^ 
[0 0 2 3] fS3R97<0@(4^«{&%S-Cli. 

^ca^^)iiSi^5-lK:6<)Ji^i!la,^^&«-c-*)5Cu • w • Ti 

'W<Dmm&. *fcttCu • W • TiWt TiN • TiW • T 

[0 0 2 4J i9*3l8«D@«:«tg$ieii, ±|ES5tffl^ 
^RliUT, Al • Al-Si • Al-Cu • Cu • W<0*1 
m. SfcJiAl • Al-Si • Al-Cu • Cu • WkW • Ti 
N • TiW- Tit<0lS^KSrfflv^5wtSr«Mai:-r5. 

[0 0 2 5] m^msompmmmmnt. ±Troa* 

6<)»wfflV>6ix5>Al • Al-Si • Al-Cu • Cu • W<0^® 
20 tfc(±Al • Al-Si • Al-Cu • Cu • WirW- Ti 
N • TiW - Titroa-^M^r^VTV^SOT-. 

[0 0 2 61 W3jt«9(038ign. -aims©i|i«*s«[ 

[0 0 2 7] iS*^ 9 (DH{*ffi{ft$|@iroS{iit;^fe-ci4, 
S3t«i5S:ffltf J: 5 lwSit6e±o«8k]KS:'>*< t 21=1 

cT, SJt«fP«^<^®«'--<03t<^AW;»5^±ICiS;4Six 
So i*o-c, !!}*^i-CiE'<ytJ:?ic, i§iiJ;i*^^i6 
40 Alt3t«rJ:5/-rX(^^^?Sr'i<-ft ttJd, -r^i^^ 

[0028] si^« 1 0 (D^mmimnw^-iimi.. 

[00 2 9] 1 0 (o@flsSteKB<oiijt:i^ffif 

50 Y7>'^7.9^m^-t^tL>b<nmmm^<n>^^imj^ 
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[0 0 3 0] 

ixft^^mt. rroSjfcSi53(0nfj«lS:K7-f:/fflh7 
M 1 iteiaiS4 »cS3tSP 3*7* ^;^4*{::Htf i 9 l-Sait 

[003 1] ±fE@»ti^5R^ li. »:ic±iEi^ 1 mmm 

2 IfeigtM 7 (cS3tSB 3 Sr 7 i :^;^4^i;:ffltf J: 5 (caJt P> 

nfc«»c±seig 1 a»ii*&«JB 5 o±:frjca«-*-5 i 

5lca«)iiSHfcm2ffl*ii;^&JSS8i:. S3tSI5±:i^ 
Srliji < m 2 IfeSkK 7 ±Jc: h 7 (DE^cOTtftlc 
Ktt5>lxfc2ea^^/W9^iix. H Jcm 2 16^1^7 *5 
J:052Si>^yi'9«:a9^3*fiSIB[l 0 t, ;irom3 
tfeiSi^l 0(c|5ifiHr7 3.i^;x<^jc:^(te,HfcflS(cffi«>ii 

*ivfcm3afeii^»i&sei It. m3immio±ic 

7 3:i'^<^{Offi«)ji^&JB@5. 7. 1 oro^flJS-i^TS 

pigjtKi: LT(03^gp'^'/H 2 i. IS 3^^811 0 
*3j;t;3®g^^'/uSrS? 2®<0SB»giKl 3, 1 4 

±Si5tcK(t B u- 1 6 S:{ix.-r»r>-5. 

[0 0 3 2] ±l5IBl.m2,^3^i®K4, 7, 1 Oli. 
1®S. 2® a, 3®B>^/U6, 9, 1 2<ori&i:tt 

mimibii^^^ms. ?. i oicii, «^,E«sfflic- 

Cu- W- TiWO^SE, *fc(4Cu- W- TiWfcTi 

N • Tiw. rit(om^mi:m^\ ^imm4, 7.10 
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5. ±ffiUga. 2®a. 3®ip<;?/l'6, 9, 1 2{c:Ji. 

h7Vv'^^'OEi^ffllc-IB:WT-JiJtttS:t,oAl • Al 
-Si • Al-Cu • Cu • WO^gB, *fcl4Al-Al-Si 

• Al-Cu • Cu • WtW • TiN • TiW • lih^^'^ 
MSrfflV^S, ±fE^E<*SKl3. 14IC(4> 

s<bK • •> y = ^mm - mi-^A^rzi^ u = >mtm 

(PSGR) • SiONBI«tifromJBR*fc»4#JSBi*:ffl 

(0 0 3 31 lil*^9. 1 0»i!iit*^fe<O-fiSJ(O|ft?gS: 

ia3~ia5Sr#fi9uooiftMi-.5i sr, ia3(A)iw^ 

•••fipl::. Pi!'>y ='^'<OiiiiStfStgl±lcSjtSl5 3t 
K7 T'ffl V 7 VC^:^ j22[H]8S h 7 ^ i: «r5J' 
ili-S*fegkK2Sr>'!; ^vwfKiK^klcJ; 0JgfiK1-$o K 
^k^fefttLT, 9SO~iioo'C©jp'fl::*^tKlli;y;^Sr 

®ALT, IFrttO^SftSSl (DgSlC200~600niD(^-> 

icy V . atl!i«?ONS!^iffi!feSr'<':i->aAUTS)tSB3 
^m^-rZo I2 3(B)|C/t^1-J;9Iw. l)iip<:5' 

/U6(ia3(C)#B8)WTlfii:'i2.miiffeStl§4^v'y = 

K(BPSGK)4rfflV^fc. ^l^SH^StS 1 ^HXS Lfc«BE 
CVD^BJi. SiH4;!fX«r70~100cc/iDin., PH3;tf 
30 ^SrlSO— 250cc/min. , B2H6;<^-^^150~250cc/nii 
n., 02^;^^r2~3 1/min. T-^>!f j^AL. 400~500 

0~3.5iiiol%, «S^«>j8g*3.0~3.5wt%t LT, 900~ 

loootf^faa-cuftaaaS'tf «ioTipa{b$iifcSj 1 tea 

K4 Sri#fc. 

(0 0 3 4] JtroS^, E3(B)©:&taa<DJpa@j;::^-t-± 
Pic, S:^tS^5 3^Etp/^•^'-y-c•7 3lV;^tl^roig^tK^: 

^Smi^SrSttffli-fc^oy-fe -;' h h7>'v?;^^'SrB^g 
40 UTSaitS^'Si. ±ia«JI4. ¥Bpiaic:5a-e^-r.»:? 
lc:-^B§]»r$i^fc/^•^-vi: LTV^S. flSO-Sa5;ls^»r 

^Srih*!>5ii:;J5T?t5*s. IBll6»K4*«/i:v>5lfflU 

3(DK7-i':/ffl h7>'-:^;^^'-^iljZ2lHi8S95}«7yi^;^^ 
50 ©av'iJ'i' hoafeji^ti^-ig-effi^?)©!?. ® 
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10 0 3 51 ww-c. ^^umm(Dyzr^>^i^(Dm^(o 

CHF3;^/;^ffiS?:2 o-ioosccm. C F*:;^f 5 

-^SOsccm, Ar;{f;^atS^500--l000sccm, ®<i(ORF 
^<r7- 4,500- lOOOWlC LT. g3tSPS522(Dj?t^teSK 

5 (omub'^^n. ' T i N«0«)|efSr;^ y ^ i; ^ 

JECVD&^JC<t 19, 5000- 10000 PaOJE:^, 250—650 

[0 0 3 6] SiJ(DR I E^^>y<{:i^=^y^^n' 

«l!S^OJE:^Sr 1 5-5 0 Pa, SF6:^;^«£fi«r5 
0— 200sccm, Ar;tf>^ffi&?: 5 0 — ISOsccm, He^;^»tL 
fiS: 2 — 2 0 seem, «SOR F>'<17 — S-SOO— 700W(C L 

^<?31E>3SrO. 1— 3 Pa, BCl3:jJf;^«SSSr2 0-lOOscc 
ID, S F6:«f-XgfcS:§r 1 0 — 5 Osccra, -v-^ ^ □jS(D/'?!7 
"-S:200— 500W, y<^T7.RF<Oy<^ — i:2 0— lOOW 

rf^j:o. r^LT, [gI3 (B)lc,i^1-J: :7:iiy^4^ 
<^S5feKi: UT(^S3^)3Zi;z^^i^^5;^5?i5^$ta,6o i^v> 

^-CIHiSt LTfflv^S iSi^ ^y^eSrAl • Al-Si • 
Al • Cu • Cu • W(7)^gffi^^liAl • Al-Si • Al • 
Cu- Cu- WtW- TiN • TiW- T i t t^lt-g-K t L 

V^O^j^li, -O^JxIfECRST^^X-^^iy^Vt/^lg 
Srfflv\ feg^(OJE;^SrO. 1-3 Pa, B Cl3;</;^gEaSr 
2 0— lOOsccm, Cl2;yy^8Sfi^2 0— lOOsccm, -r^f ^ 
nilS(D/N*l7 — S:200-S00W, T ;^ R F C0/^!7 — 2 

o-ioowtL/t„ :^^m(r>Mmvit. 03(0 
1:1^1- J: 5 ic, S3t«fB3±*<OlSB7«^/Hl±®l»* 

Si^r^^^>o <c*5, ia3(c)o*irao5pffiig-cii^ san 

[OOSTj-tO^. 2^g;^^/U9(l24(E)#fi9)CO 
T«lt/jr6^2i|gSK7 tLT(Oi/y riv-KfbK^r, C 
VD^-CfiJtlgL^S, CMP(^;^y y y 5/ v- 

5 ±icfi/i 5«t9tc2^g<07:i: i^y^ik<om.i!bji:^&S^ 
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Hi. ±a!c0S«)ii;^&S@5ioJ:(/iSa(0jKlK?L<0 
?efigi:l^«<o*ffiT?gfigLT. ig3(D)lc:^i-i5*7 
i:^;^^^Offiai)ii;5fik]S®8;65?§p,j^5„ /^is^ 2SS 

<^Sa6ii;^f^Jg^8li, S3t9J3;5^e§l#ffi$^^)y-fer 

/<f I ^:feJi icEo TiilK Lfi^< - V t Tir o T V N -5o 
[0 0 3 8] |t(wiE-<^^l^«<^^QiSi^i^*9ig 
10 U^X^s ia4(E)lC^1-<tplC, ^2jte&K7±lw2 

®El-Cfiia;^-^T)Sr?g;?£L. (114 (F)(;i:^1-<i; iilc, 
^:C0SElcS3lfe&ffi[l Oi:g^SS7L{ia/T^-lt-f)SrJgfig 
c<??i^3l&SIIii 0lc7'3i>^<^tJcStt/::fllt;:3® 

0±coiiii>3ii^f&jSSl lo^«ll.o**?g3tlfiS3(OjC 
Jii^<f&Xi:moXo\z, ia4(G)cojD<Ji3tKt L 
TO 3 ii @ ^ ^yui 2 (:&{a!l03|i©|21-cil[a/T^ii:-f ) ^® 
20 rixlcJzoT, §:7tS5 3i^^<D|fi5$i^-.c^^cDA 

1 2 It, S3t8^5 3;^sru-fttt;::^lfe^^S3t®«^t^B!lOE 

[0 0 3 9] ia5(H)JC^-rJ:5«C, S3i^llt 

Kl 0:feiU^3lgp«^yH 2*a9 J:5(-v/y 3>'a 

13,1 4^oi:UJuvXTlfei: \.X (OT ^ V /^ThUW^ 
30 ^-f<t5)lc, -7^i?nuyXi 6«:r^yy^S«■^s^-eJg 

[0 0 4 01 ±ts«fi£o@{*a&m^ji, i[k(DXo\zm 
f^i-2>a @»«tt«^<^s^se3it. iai(B),(c)-c 

a!-<^a3tifn2 3<oM±^mi:^m^^j:^mm2 9. 3 

7-CSi:>ixyj:tJf3fc(Dt>Oi^/.ff3, E 1 (A)tc^-r J: 9 
(c, ^-Y^PUVXi 6;5»bS3tai3-^SiIlcAlti-5 
3t(03feSSJ[^^<^SfB5^d5, S*^)ii^^!feJR® 1 9 tm^m<0 
3®Sp<^/H 2T-3^>:7c;6^lC7:j:V;^*^(ca^ixyt« 
igt?ioTV>T. a^lfl5 3Jl^^(^fiiaSr^±tcS^Lr 
40 V>^o L;5*t>. il«)i&i^^&JR® 1 9 II. igi(A)<^^Bl 
<OiD< ^ D u-^X 1 6 ^rjHTAttUyt^SrSttLT 
S3tffi3lC2g<«iSSbllS:t>o„ iSoT, §^tbf)-h<o7K 

2Sr^««cS«l?5>?>J8tiyt:3®ilcEltT 
S3tffl3--(DAlt3tfi35»Jaii^L?kV^<7)T-, ^ a 
WVXl 6(Ci£VN{4S-cm3tt5^i:j!i5-ct. «3t5(^ii 

50 
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[0 04 1] 12614, ff*^2, 3 (c:|B«gro@{*SI£K 

-©Hi*»tt«^l4> @2roH«:««IR-f--ett, SI 3 

(B) ■C3!£'<fcJB 1 ««)ii;^f^JSJi 5 (Oltibnm^f^ 1 ite 

2t-e±«>5SJWjit</i5^, *Jj:U!ia3(D): 
(F)T?±Toffl»)ii«f^JBg5, 8 ; 8. 1 l$rffia-&-*5 

:^^^JS®5, 8i3J:Ot^2,m3*i*ii;i^&JSS8. 1 1 
<0PaKcS3tgB 3 *Bt^■^S3tffl^oife^5® t UT** 1 ® i 

(0 0 4 2] ±l57o-x^>^^ry_ h 1 7IJ, g:3tsij 
■f ■&« 2 8 *5 J: 3 a«)ii;^^&]R^ 1 

[004 3] I17(A)~(D),EI8 (E)~(G),E|9(H) 30 
~(J)(4. l2l6<D@flc»»||^oSjtXSSrPl(c^^L-C 
*J0, wOKigimii. EI7(B)-C7D— T'-^ v^y- 

MTiSKltfcHs ia7(D),ig8(F)T?)i3tffiOie 
S. 2Mi>^/W6. 9A5Stt55ix?>,^<73i^*5ia3~l2l5 
OK-iiXiSirS'iSrof . |Wl-Xg<Diii?gi4^SS-r5. 
SI 7 (C) oSitSiS 3 «r7a v;^ W-Htfi^ i 

5 (OMnm^f^ 1 iteig^]g4 ici y 9^:^^'-cm-r 

s^, rnic^feftoia 7 (B)<Dj:mtjmi-^mii&mm2 
T. S3taj3^ja©3e^5>aiite»e2is»v^»^-ct, 40 

i^Bf(c}^^^cix5©-e, ci^^cJ:or^^it7'a•t;*(^>I 

(0 0 4 41 138 (E)Of[2a«)ii;^&JRS8SrT*0 

^ia*ii;^^&jBS5<0±ICI4, 5feS£Ol2l7 (D)(D 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera which can suppress generating of 
the noise by the incidence of the light to the circuit for a drive, and its manufacture approach in more 
detail about a solid state camera and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, the light sensing portion of the CMOS mold 
(complementary metal oxide semiconductor) solid state camera which has arranged the solid state 
camera and the transistor for driving a light sensing portion and each light sensing portion especially in 
the shape of an array, and has arranged the circuit for a drive further aroimd a light-receiving field has 
structure as shown in drawing 1 1 , drawing 12 , and drawing 13 . Each of the light sensing portion 
arranged in the shape of an array has structure with two or more transistors for a drive, and these CMOS 
mold solid state cameras need to station the both sides of the wiring layer which connects with the 
transistor for a drive in that case, and the metal membrane layer for protection from light which stops the 
noise by the optical incidence to a transistor in a light-receiving field. What the CMOS mold solid state 
camera is generally manufactured using the multilayer metal process more than two-layer, for example, 
is depended on a three-layer metal process has structure as shown in drawing 1 1 . 
[0003] The light sensing portion 23 to which the CMOS mold solid state camera of drawing 1 1 consists 
of an N type impurity layer on the substrate 21 of a P-type semiconductor (silicon), The silicon oxide 22 
for separating this light sensing portion 23 and the transistor for a drive is formed. The connection hole 
(not shown) connected to the insulator layer 24 formed on these in the transistor for a drive or a 
circumference circuit is prepared. After embedding refractory metal layers, such as W-TiN-TiW, by the 
monolayer or the multilayer in this connection hole, the 1st layer metal 26 used as wiring is formed by 
the multilayers of monolayers, such as aluminum-aluminum-Si-aluminum-Cu, or these, TiN-Ti-TiW, 
etc. Furthermore, the insulator layers 27, such as silicon oxide, are formed on the 1st layer metal 26 and 
an insulator layer 24. After carrying out flattening by CMP (mechanochemical polishing) etc., the 
connection hole (not shown) for performing the multilayer interconnection in the transistor for a drive or 
a circumference circuit is prepared similarly. After embedding refractory metal layers, such as W-TiN- 
TiW, by the monolayer or the multilayer in this connection hole. The two-layer eye metal 29 used as an 
object for protection from light (the transistor section for wiring) is formed so that the whole surface 
may be covered except for a light sensing portion 23 top by monolayers, such as aluminum-aluminum- 
Si-aluminum-Cu, or the multilayers of these and TiN-Ti-TiW. 

[0004] Subsequently, in this example, although the insulator layers 30, such as silicon oxide, are formed 
and the 3rd layer metal is formed on this after flattening with CMP etc. by monolayers, such as 
aluminum-aluminum-Si-aluminum-Cu, or the multilayers of these and TiN-Ti-TiW, since the 3rd layer 
metal is used only in the drive circuit in the circumference of a light sensing portion field and all are 
removed on a light sensing portion 23, it is not shown in drawing 1 1 . Moreover, if it shades with the 3rd 
layer metal, since distance with the micro lens 36 formed behind will become short and will become 
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disadvantageous on condensing, the two-layer eye metal 29 is used for protection from light for shading 
with the metal of the low location near a substrate 21 as much as possible. Finally, silicon oxide and a 
silicon nitride are formed by the monolayer or the multilayer as surface protective coats 33 and 34 on an 
insulator layer 30, the micro lens 36 which consists of flattening film 35 and an acrylic ingredient further 
is formed, and it is considering as the CMOS mold solid state camera. 

[0005] The method of using for wiring the 1st layer metal 26 shovm in the approach of also using for 
wiring the two-layer eye metal 29 shown in drawing 12 since one pixel area becomes small with highly- 
minute-izing of the latest pixel on the other hand, wiring for a transistor drive runs short only with the 
1st layer metal 26 and wiring is becoming difficult, and drawing 13 , and the two-layer eye metal 29, 
and using the 3rd layer metal 37 for protection from light is also adopted. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the structure of using for wiring the both 
sides of the 1st layer metal 26 and the two-layer eye metal 29 which show drawing 12 , since it is the 
structure of using the metal membrane for wiring also [ metal membrane / for protection from light ], 
even if the metal membrane is open in some places and it is condensing by the micro lens 36, when there 
are the incident light and scattered reflection light from slant, light carries out incidence to the transistor 
for a drive of a light sensing portion 23, and there is a problem that a noise component appears in an 
image pick-up image. Moreover, also in the structure of drawing 1 1 currently shaded completely seen 
from a top face, or drawing 13 , since the 500-lOOOnm interlayer insulation film 27 exists between each 
metal 26 and 29, the incidence of tolan JISUTAHE for a drive of oblique-incidence light or scattered 
reflection light is not avoided, consequently a noise component appears in an image pick-up image. 
[0007] Then, without increasing a routing counter in a manufacture process, the purpose of this 
invention can prevent the incident light to the transistor section completely, loses the noise of an image 
pick-up image, and is to offer the solid state camera which can respond also to future pixel detailed- 
ization, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the pixel eel which 
consisted of a light sensing portion and two or more transistors on the semi-conductor substrate of one 
conductivity type is arranged in the shape of a matrix, and invention of claim 1 is characterized by to 
have the structure where of the laminating of the embedding metal layer of at least the groove more than 
two-layer which surrounds the above-mentioned light sensing portion in the shape of a fence in the solid 
state camera equipped with the drive circuit for driving two or more above-mentioned transistors was 
carried out. 

[0009] In the solid state camera of claim 1 , the laminating of the embedding metal layer of at least the 
groove more than two-layer which surrounds a light sensing portion in the shape of a fence is carried 
out. That is, the structure where all parts other than the optical path of the light which carries out 
incidence perpendicularly from a micro lens to a light sensing portion unlike the light sensing portion of 
the former covered only superficially at the metal membrane for protection from light in the periphery 
excluding [ the above-mentioned light sensing portion ] the upper part were covered with the shape of a 
fence in [ in the metal membrane for protection from light ] three dimension protects completely the 
incidence of the light to fields other than a light sensing portion. It embeds in the slot which formed in 
more detail embedding metal layers, such as a refractory metal membrane layer used as an object for the 
embedding of a wiring connection hole from the former, in the shape of a fence by the pattern 
surrounding a light sensing portion, and after repeating this so that only the number of metal layers may 
follow the perpendicular upper part, all parts other than on a light sensing portion are formed for the last 
metal layer by the wrap pattern, and protection from light of fields other than a light sensing portion is 
made perfect. 

[0010] It is not contrary with the fact that it is better to form the metal membrane for protection from 
light in a lower layer as much as possible, on condensing of the micro lens to which forming a wrap 
protection-from-light pattern in the last (best) metal layer already stated all the parts other than on a light 
sensing portion. Because, although the oblique-incidence light which it converged by the micro lens 36 
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will be reflected by the light-shielding film 37 and the amount of incident light to a light sensing portion 
23 will decrease if a light-shielding film is formed in the upper layer like 37 of drawing 1 (C) when 
shading except light sensing portion 23 only by the light-shielding film like before Since oblique- 
incidence light also reached the light sensing portion 23 and the amount of incident light increased it 
when formed in the lower layer like 29 of drawing 1 (B), the light-shielding film needed to be formed in 
the lower layer near a substrate 21 as much as possible, however — since the guided wave effectiveness 
which the metal membrane layer 19 of the shape of a fence formed so that a light sensing portion 3 
might be surrounded in three dimension as an object for protection from light reflects oblique-incidence 
light, and is led to a light sensing portion 3 is brought about in this invention as shown in drawing 1 (A) 
— a light- shielding film (protection-from-light metal layer) 12 - a micro lens 16 and abbreviation - 
even if it forms in the same upper layer, the amount of incident light does not decrease. Therefore, it 
becomes possible to design condensing of a micro lens 16 in a near location from a micro lens 16, and it 
will have the advantage that it can respond also to increase of the aspect ratio accompanying the future 
formation of pixel detailed. 

[001 1] That is, while according to the solid state camera of claim 1 preventing completely the light 
which carries out incidence to the transistor sections other than a light sensing portion and abolishing 
generating of the noise by superfluous light or oblique-incidence light, condensing of the light by the 
micro lens can be designed in a high location from a substrate, and it can fully respond also to increase 
of the aspect ratio accompanying the future formation of pixel detailed. 

[0012] The solid state camera of claim 2 is characterized by establishing the floating gate in the lower 
part of the groove above-mentioned embedding metal layer of the lowest layer. 

[0013] In the solid state camera of claim 2, since the floating gate is established in the lower part of the 
embedding metal layer which surrounds a light sensing portion in the shape of a fence, in addition to the 
operation effectiveness of claim 1 , etching at the time of forming the slot for embedding can be stopped 
on the floating gate, and slot formation etching can be performed easily. In addition, since formation of 
the floating gate can be performed to the formation and coincidence of a gate electrode in the transistor 
section, the routing counter of a manufacture process does not increase by this. 
[0014] the solid state camera of claim 3 — the above — even if few, it is characterized by preparing the 
metal layer surrounding the above-mentioned light sensing portion for protection from light between the 
groove embedding metal layers more than two-layer. 

[0015] When piling up the embedding metal layer of at least the groove more than two-layer which 
surrounds a light sensing portion in the shape of a fence on a semi-conductor substrate, alignment 
mutual from the width of face of a metal layer being the same is difficult. However, since the metal 
layer surrounding a light sensing portion for protection from light is prepared among these metal layers, 
in addition to the operation effectiveness of claim 1 , it is continuously connectable in the solid state 
camera of claim 3, by making width of face of the metal layer for this protection from light larger than 
the width of face of the above-mentioned metal layer, carrying out alignment of the up-and-down metal 
layer easily. 

[0016] The solid state camera of claim 4 is characterized by the groove embedding metal layer of claim 
3 and the metal layer for protection from light being so large that the area surrounding the above- 
mentioned light sensing portion becoming the upper layer. 

[0017] Although the guided wave effectiveness to the light sensing portion of the light which condensed 
by the micro lens etc. will fall under the effect of scattered reflection etc. if an up-and-down embedding 
metal layer is piled up through the metal layer for large protection from light of width of face as claim 3 
described In the solid state camera of claim 4, since it is so large that the area surrounding the light 
sensing portion of the above-mentioned embedding metal layer and the metal layer for protection from 
light becomes the upper layer, these metal layer of the shape of a fence with the guided wave 
effectiveness spreads in the shape of a taper toward a top. Therefore, in addition to the operation 
effectiveness of claim 1, the oblique-incidence light condensed by the micro lens is barred, or it becomes 
that scattered reflection is hard to be carried out, and the amount of incident light to a light sensing 
portion can be increased further. 
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[0018] The solid state camera of claim 5 is characterized by the side face of the metal layer for 
protection from light of claims 3 or 4 presenting the taper configuration. 

[0019] In the solid state camera of claim 5, since the projection of a right angle is lost to the imier skin 
of the metal layer of the shape of a fence which has the guided wave effectiveness in addition to the 
operation effectiveness of claim 1 since the side face of the metal layer for protection from light between 
up-and-down embedding metal layers is presenting the taper configuration, the oblique incidence light 
condensed by the micro lens is barred, or scattered reflection becomes is hard to be carried out, and the 
amount of incident light to a light sensing portion can be increased further. 

[0020] The solid state camera of claim 6 is characterized by forming claim 3 thru/or the metal layer for 
protection from light of 5 in the metal membrane for wiring and coincidence of a drive circuit for 
driving a transistor and a transistor, and having not connected with the metal membrane for wiring of a 
parenthesis electrically. 

[0021] In the solid state camera of claim 6, since the metal layer for protection from light which 
connects an up-and-down embedding metal layer is performed to the wiring metal membrane and 
coincidence of a transistor or its drive circuit at the same process as formation, i.e., formation of a wiring 
metal membrane, claim 3 thru/or the operation effectiveness of 5 can be done so, without the routing 
counter of a manufacture process not increasing by formation of the metal layer for protection from 
light, and increasing the number of production processes. 

[0022] The solid state camera of claim 7 is characterized by using the monolayer of Cu-W-TiW, or the 
bipolar membrane of Cu-W-TiW and TiN-TiW-Ti as the groove above-mentioned embedding metal 

layer. 

[0023] In the solid state camera of claim 7, as an embedding metal layer of the shape of a fence with the 
guided wave effectiveness Since the monolayer of Cu-W-TiW which is the common refractory metal 
embedded at a connection hole, or the bipolar membrane of Cu-W-TiW and TiN-TiW-Ti is used in 
order to connect a light sensing portion to the transistor for a drive, or a circumference circuit The 
embedding metal layer of the shape of a fence with the guided wave effectiveness can be formed at the 
same process as the embedding process of the refractory metal to a connection hole, and the above- 
mentioned operation effectiveness can be done so, without increasing the number of production 
processes. 

[0024] The solid state camera of claim 8 is characterized by using the monolayer of aluminum- 
aluminum-Si-aluminum-Cu-Cu-W, or the bipolar membrane of aluminum-aluminum-Si-aluminum-Cu- 
Cu-W and W-TiN-TiW-Ti as a metal layer for the above-mentioned protection from light. 
[0025] In the solid state camera of claim 8, since the monolayer of aluminum-aluminum-Si-aluminum- 
Cu-Cu-W generally used to wiring of the transistor for a drive or the transistor of the circumference 
circuit section as a metal layer for protection from light which connects an up-and-down embedding 
metal layer, or the bipolar membrane of aluminum-aluminum-Si-aluminum-Cu-Cu-W and W-TiN-TiW- 
Ti is used, the metal layer for the above-mentioned protection from light can be formed at the same 
process as the wiring process of a transistor, and the above-mentioned operation effectiveness can be 
done so, without increasing the number of production processes. 

[0026] Invention of claim 9 is characterized by to include the process which the pixel eel which 
consisted of a light sensing portion and two or more transistors is arranged in the shape of a matrix, 
removes the insulator layer on a light sensing portion to a groove twice [ at least ] or more in the 
manufacture approach of the solid state camera equipped with the drive circuit for driving two or more 
above-mentioned transistors so that the above-mentioned light sensing portion may be surrounded, and 
embeds a metal layer on the semi-conductor substrate of one conductivity type at this Mizouchi. 
[0027] By the manufacture approach of the solid state camera of claim 9, since the insulator layer on a 
light sensing portion is removed to a groove twice [ at least ] or more so that a light sensing portion may 
be surrounded, and a metal layer is embedded at this Mizouchi, the light sensing portion of the 
manufactured solid state camera becomes the structure where all parts other than the optical path of the 
light which carries out incidence perpendicularly to a light sensing portion were covered in the shape of 
a fence in three dimension by the metal membrane for protection from light from a micro lens, and the 
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incidence of the light to fields other than a light sensing portion is prevented completely. Therefore, as 
claim 1 described, while abolishing generating of the noise by superfluous light or oblique-incidence 
light, condensing of the light by the micro lens can be designed in a high location from a substrate, and 
it can fully respond also to increase of the aspect ratio accompanying the future formation of pixel 
detailed. 

[0028] The manufacture approach of the solid state camera of claim 10 is characterized by forming the 
metal layer embedded at above-mentioned Mizouchi in the metal layer and coincidence of a drive circuit 
for wiring connection holes for driving the above-mentioned transistor and a transistor. 
[0029] Since the metal layer embedded at Mizouchi is formed in the metal layer and coincidence of a . 
drive circuit for wiring connection holes for driving a transistor and a transistor by the manufacture 
approach of the solid state camera of claim 10 The metal layer which surrounds a light sensing portion 
in the shape of a fence, and has the guided wave effectiveness The metal layer and coincidence for 
wiring connection holes of a transistor or its drive circuit, That is, since it can form at the same process, 
the operation effectiveness of claim 9 can be done so, without the routing counter of a manufacture 
process not increasing by formation of the metal layer of the shape of a fence with the guided wave 
effectiveness, and increasing the number of production processes. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this 
invention to a detail. The solid state camera of this invention arranges the pixel eel which consisted of a 
light sensing portion and two or more transistors on the semi-conductor substrate of one conductivity 
type in the shape of a matrix, it comes to arrange the drive circuit for driving the above-mentioned 
transistor around it, and drawing 2 shows the sectional view of the solid state image sensor (image eel) 
which is 1 operation gestalt of the solid state camera of a publication to claims 1, 6-8. The light sensing 
portion 3 which the above-mentioned solid state image sensor doped N type impurities, such as 
phosphorus and arsenic, on semi-conductor substrate 1 front face of P type, and was prepared. The 
isolation insulator layer 2 which separates the both sides of this light sensing portion 3 with the 
transistor for a drive, The 1st embedding metal layer 5 embedded in the slot prepared so that the front 
face of a light sensing portion 3 and the isolation insulator layer 2 might be surrounded to the 1st 
insulator layer 4 of a wrap, and this 1st insulator layer 4 and a light sensing portion 3 might be 
surrounded in the shape of a fence for protection from light, It has the 1st layer metal 6 prepared for 
wiring with the transistor of the object for a drive, or a circumference circuit on the 1st insulator layer 4 
except the light sensing portion upper part. 

[0031] The above-mentioned solid state image sensor next the 1st insulator layer 4 of the above, and the 
1st layer metal 6 The 2nd insulator layer 7 of a wrap, The 2nd embedding metal layer 8 embedded so 
that the slot prepared so that a light sensing portion 3 might be surrounded in the shape of a fence to this 
2nd insulator layer 7 might be followed above the above-mentioned 1st embedding metal layer 5, It has 
the two-layer eye metal 9 prepared for wiring with a transistor on the 2nd insulator layer 7 except the 
light sensing portion upper part. Further the 2nd insulator layer 7 and the two-layer eye metal 9 The 3rd 
insulator layer 10 of a wrap, The 3rd embedding metal layer 1 1 embedded in the. slot prepared in the 
shape of a fence like this 3rd insulator layer 10, All of the outside of the fence-like embedding metal 
layers 5, 7, and 10 on the 3rd insulator layer 10 The 3rd layer metal 12 as a wrap light-shielding film, It 
has the micro lens 16 in which the 3rd insulator layer 10 and the 3rd layer metal were prepared at the 
topmost part the wrap two-layer surface protective coats 13 and 14, the flattening film 15 on the surface 
protective coat 14, and for condensing. 

[0032] Since the 1st, 2nd, and 3rd insulator layer 4, 7, and 10 of the above serves as a substrate of the 
1st layer, a two-layer eye, and the 3rd layer metal 6, 9, and 12, respectively, it consists of silicon 
oxidation (BPSG) film containing phosphorus with the surface smoothness which stimulates detailed- 
ization of metal, and boron. It is a common refractory metal to connection and wiring, and the slot of the 
shape of a fence prepared in each insulator layers 4, 7, and 10 is formed in the 1st, 2nd, and 3rd 
embedding metal layers 5, 7, and 10 using the monolayer of Cu-W-TiW which can be used also for 
protection from light, or the bipolar membrane of Cu-W-TiW and TiN-TiW-Ti at the same process as 



http;//www4. ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2008 



JP,2001-267544,A [DETAILED DESCRIPTION] 



Page 6 of 11 



formation of a connection hole in the transistor for a drive, or a circumference circuit. It is general to 
wiring of a transistor and the monolayer of aluminum-aluminum- Si-aluminum-Cu-Cu-W with 
protection-from-light nature or the bipolar membrane of aluminum-aluminum-Si-aluminum-Cu-Cu-W 
and W-TiN-TiW-Ti is used for the 1st above-mentioned layer, a two-layer eye, and the 3rd layer metal 
6, 9, and 12. Although the monolayer or multilayers containing a silicon nitride, silicon oxide, and 
phosphorus, such as silicon oxide (PSG film) and SiON film, could be used for the above-mentioned 
surface protective coats 13 and 14, with the gestalt of this operation, the multilayers of the PSG film and 
the silicon nitride which is excellent in surface stability were used. Moreover, the flattening film 15 
which is a micro lens 16 and its substrate consists of an acrylic ingredient. 

[0033] It explains referring to drawing 3 - drawing 5 about the manufacture approach of the solid state 
image sensor stated by drawing 2 to serve also as explanation of an example of the manufacture 
approach of claims 9 and 10. First, as shown in drawing 3 (A), the insulator layer 2 which separates a 
light sensing portion 3, and the transistor for a drive and a circumference circuit transistor is formed by 
thermal oxidation of silicon on the semi-conductor substrate 1 of P type silicon. As oxidation conditions, 
hydrogen and oxygen gas are introduced all over a 950-1 100-degree C furnace, and 200-600nm silicon 
oxide is formed in the front face of the semi-conductor substrate 1 in a fimiace. In addition, the 
surrounding transistor of a light sensing portion 3 etc. is not shown. Next, the ion implantation of the N 
type impurities, such as Lynn and arsenic, is carried out to the part used as a light sensing portion, and a 
light sensing portion 3 is formed. Next, as shown in drawing 3 (B), t he 1st insulator laver 4 used as th e * 
substr ate of the 1 st lav pr metal 6 Prefer to drawing 3 (C)) was formed by silicon oxide, but since the 
thin g with surface smoothness was desirable in order to make the 1 st laver metal 6 for wirinp make it 
detailed, the sili con oxide (BP SG film) containing phosphorus and boron was used for silicon oxide 4. 
To the^mospheric pressure CVD system which held the semi-conductor substrate 1, SiH4 gas 70- 
lOOcc/min., 150-250cc/min. and B-2H6 gas for PH3 gas 150-250cc/min., Introduce 02 gas by 2-31- 
/min., respectively, form membranes at the temperature of 400-500 degrees C, and concentration of 3.0- 
3.5-mol % and boron is made into 3.0 - 3.5wt% for the concentration of the phosphorus contained in the 
film. The 1 st insulator layer 4 by which flattening was heat-treated and carried out at the temperature of 
900-1000 degrees C was obtained. 

[0034] Then, the above-mentioned slot is used as the pattern cut in part as 5a showed to a top view on 
the need of preparing the reset transistor for breathing out the unnecessary charge of a light sensing 
portion 3 adjacently although the slot for embedding metal layer 5 which serves as a fence-like light- 
shielding film by the pattern surrovmding a light sensing portion 3 is formed as shown in the top view on 
the right-hand side of drawing 3 (B). Although that a part of slot is cut can stop etching in the part in 
which the 1st thick insulator layer 4 was formed since a slot is formed by dry etching, it is because 
etching cannot be stopped but a damage will be given to the semi-conductor substrate 1, if a slot is made 
to cash-drawer section 5a without the 1st insulator layer 4. Since formation of the above-mentioned slot 
and embedding of the next embedding metal layer 5 can be performed at the same process as the 
embedding of the contact for lowering formation of the transistor for a drive of a light sensing portion 3, 
or the connection hole of circumference circuit section tolan JISUTAHE, and contact resistance, the 
routing counter of a manufacture process does not increase them. 

[0035] Here, since the embedding of the embedding metal layer 5 to the slot of the shape of a fence of 
the light sensing portion circumference becomes the same process as CVD growth of the refractory 
metal film for contact in the transistor section, and etchback, it needs to make the above-mentioned slot 
the width of face below the diameter of contact. Therefore, using RIE (reactive ion etching), 20 - 
lOOsccm and CF4 quantity of gas flow is set to 5 - 50sccm, it sets [ the pressure of a processing room / 
100-300Pa and CHF3 quantity of gas flow ] 500 - lOOOsccm and RF power of an electrode to 500- 
lOOOW for Ar quantity of gas flow, and etching of contact in the above-mentioned slot and the transistor 
section processes them by etching time at which etching stops in the middle of the thick insulator layer 4 
of the light sensing portion circumference. And the embedding of a slot and the refractory metal film 5 
into contact forms a tungsten at the pressure of 5000-lOOOOPa, and the growth temperature of 250-650 
degrees C with the reduced pressure CVD method which used a 6 fluoridation tungsten (WF6), and an 
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argon, hydrogen (H2) and nitrogen (N2) for material gas, after forming ingredients, such as TiN, by 
approaches, such as sputtering. 

[0036] A wafer is moved to another RIE chamber. The pressure of a processing room Next, 15-50Pa, Set 
50 - 200sccm and Ar quantity of gas flow to 50 - 150sccm, and 2 - 20sccm and RF power of an 
electrode are set [ SF6 quantity of gas flow ] to 3 00-700 W for helium quantity of gas flow. After etching 
the refractory metal film until the TiN film under a tungsten is exposed, For example, an ECR (electron 
cyclotron resonance) mold plasma etching system etc. is used. TiN is etched until an insulator layer 4 
exposes the pressure of a processing room, using [ 0.1 -3Pa and BC13 quantity of gas flow / 20 - lOOsccm 
and SF6 quantity of gas flow ] power of 200-500 W, and Bias RF as 20-lOOW for the power of 10 - 
50sccm and microwave. In this way, as shown in drawing 3 (B), the embedding metal layer 5 as a fence- 
like light-shielding film is formed. Then, after forming the 1st layer metal 6 used as wiring with the 
transistor the object for the drive of a light sensing portion 3, and for the circumference circuit sections 
by approaches, such as sputtering, as the monolayer of aluminum-aluminum-Si-aluminum-Cu-Cu-W, or 
bipolar membrane of aluminum-aluminum-Si-aluminum-Cu-Cu-W and W-TiN-TiW-Ti, wiring 6 is 
formed by photograph dry etching. The conditions of dry etching set [ the pressure of a processing 
room / 0.1 -3Pa and BC13 quantity of gas flow / 20 - lOOsccm and C12 quantity of gas flow ] power of 
200-500W, and Bias RF to 20-lOOW for the power of 20 - lOOsccm and microwave for example, using 
the ECR mold plasma etching system. In addition, with the gestalt of this operation, as shown in 
drawing 3 (C), the 1st layer metal of the light sensing portion 3 upper part is removed completely. In 
addition, wiring 6 is omitted with the top view on the right-hand side of drawing 3 (C). 
[0037] Then, the silicon oxide as the 2nd insulator layer 7 used as the substrate of the two-layer eye 
metal 9 (refer to drawing 4 (E)) After forming membranes by CVD etc., flattening is carried out by CMP 
(mechanochemical polishing) etc. So that it may lap on the above-mentioned embedding metal layer 5 
surrounding a light sensing portion the connection hole for the metal interlayer cormections in fence-like 
the embedding metal layer 8 and the transistor section of a two-layer eye It forms by the above- 
mentioned embedding metal layer 5 and the same approach as formation of a connection hole of the 1st 
layer, and the embedding metal layer 8 of the shape of a fence as shown in drawing 3 (D) is obtained. In 
addition, since the embedding metal layer 8 of a two-layer eye does not have the problem of wiring to 
the reset transistor pulled out from a light sensing portion 3, as shown in the top view of drawing 3 (D), 
it serves as a pattern which continued and followed the perimeter without cutting section 5a like drawing 
3 (B). 

[0038] Furthermore, with having already stated, by the repeat of the same processing, as shown in 
drawing 4 (E) As the two-layer eye metal 9 (not shown [ with the top view of use and right-hand side ] 
to wiring in the transistor section) is formed on the 2nd insulator layer 7 and it is shown in drawing 4 (F) 
The 3rd insulator layer 10 and a cormection hole (not shown) are formed in that front face, the layer 
[ 3rd ] embedding metal layer 1 1 is embedded in the slot established in this 3rd insulator layer 10 in the 
shape of a fence, and contact metal (not shown) is embedded at the above-mentioned connection hole, 
respectively. Subsequently, the 3rd layer metal 12 (not shown with a right-hand side top view) as a light- 
shielding film is formed like drawing 4 (G) so that all except right above the outside 3 of the embedding 
metal layer 1 1 on the 3rd insulator layer 10, i.e., a light sensing portion, may be covered. This can 
protect completely the incidence of the light to parts other than light sensing portion 3. In addition, the 
above-mentioned 3rd layer metal 12 is used in the circumference circuit section which the light- 
receiving field outside where the light sensing portion 3 was located in a line in the shape of an array 
does not illustrate also not only as the object for protection from light but as an object for wiring. 
[0039] Then, as shown in drawing 5 (H), sequential formation of the flattening film 15 which consists of 
an acrylic ingredient as the surface protective coats 13 and 14 and a lens substrate by the silicon oxide 
containing a silicon nitride and phosphorus is carried out so that the 3rd insulator layer 10 and the 3rd 
layer metal 12 may be covered, finally, as shown in drawing 5 (I), a micro lens 16 is formed with an 
acrylic ingredient, and a solid state image sensor is completed. 

[0040] The solid state image sensor of the above-mentioned configuration operates as follows. As 
shown except right above the light sensing portion 23 stated by drawing 1 (B) and (C) in drawing 1 (A) 
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unlike the conventional thing covered by the superficial metal membranes 29 and 37, the light sensing 
portion 3 of a solid state image sensor Parts other than the optical path of the light which carries out 
incidence perpendicularly to a light sensing portion 3 have the embedding metal layer 19 and structure 
covered in the shape of a fence in three dimension with the 3rd layer metal 12 for protection from light 
from the micro lens 16, and fields other than light sensing portion 3 are shaded completely. And the 
embedding metal layer 19 has the guided wave effectiveness which reflects the light which carried out 
incidence through the micro lens 16, and is led to a light sensing portion 3 like the arrow head of 
drawing 1 (A). Therefore, since the incident light or scattered reflection light from slant do not carry out 
incidence to a transistor for a drive except light sensing portion 3 etc., the noise which appears in an 
image pick-up image by such light can be lost. Moreover, since the amount of incident light to a light 
sensing portion 3 does not decrease even if it forms the metal 12 for protection from light in the 3rd 
layer which is separated from the semi-conductor substrate 1, it can condense in the location near a 
micro lens 16, and can respond also to increase of the aspect ratio accompanying the future formation of 
pixel detailed. 

[0041] Drawing 6 is the sectional view of the solid state image sensor as 1 operation gestalt of a solid 
state camera given in claims 2 and 3. This solid state image sensor in the solid state image sensor of 
drawing 2 If the isolation insulator layer 2 of the light sensing portion 3 circumference is thin when 
forming in the 1st insulator layer 4 the slot for the 1st embedding metal layer 5 stated by drawing 3 (B) 
by etching the point that the control which stops etching in the isolation insulator layer 2 becomes 
difficult and the embedding metal layer 5 of the upper and lower sides by drawing 3 (D); (F), and 8; - 
carrying out alignment of 8 and 1 1 and piling them up improves a difficult point. Since it differs from 
. the solid state image sensor of drawing 2 in that the floating gate 17 is established in the lower part of 
the 1st embedding metal layer 5, and the 1st layer metal 6 and the two-layer eye metal 9 are formed, 
respectively as a metal layer for protection from light which surrounds a light sensing portion 3 between 
the 1st and 2nd embedding metal layers 5 and 8 and the 2nd and 3rd embedding metal layers 8 and 11, 
the above-mentioned solid state image sensor gives the same number to the same configuration member, 
and omits explanation to it. 

[0042] The above-mentioned floating gate 17 has width of face larger than the slot of the 1st embedding 
metal layer 5, and is formed at the same process as gate electrode formation of the above-mentioned 
transistor while it is the floating-gate electrode of the transistor which amplifies control or a current 
signal and follows the 1st embedding metal layer 5 through a upside insulator layer in turning on and off 
of the current signal outputted from a light sensing portion 3. The 1st layer metal 6 and the two-layer 
eye metal 9 as a metal layer for the above-mentioned protection from light consist of a metal membrane 
for floating wiring, specifically have width of face larger than the slot of the 2nd embedding metal layer 
8 which follows the upper part, respectively, and the 3rd embedding metal layer 1 1, and they are formed 
so that it may hot connect with the metal for these wiring electrically at the same process as the metal 6 
or 9 for wiring of the transistor which is outside in this layer. 

[0043] Drawing 7 (A) - (D) drawing 8 (E) - (G) and drawing 9 (H) - (J) The production process of the 
solid state image sensor of drawing 6 is shown in order. This production process The floating gate 17 is 
formed by drawing 7 (B), and since it differs from the production process of drawing 3 - drawing 5 by 
drawing 7 (D) and drawing 8 (F) in that the 1st layer for protection from light and the two-layer eye 
metal 6 and 9 are formed, explanation of the same process is omitted.- In case the slot for the 1st 
embedding metal layer 5 which surrounds the light sensing portion 3 of drawing 7 (C) in the shape of a 
fence is formed in the 1st insulator layer 4 by etching, the floating gate 17 is formed on the isolation 
insulator layer 2 at the process of drawing 7 (B) before this. Therefore, even when the isolation insulator 
layer 2 of the light sensing portion 3 circumference is thin, etching of a slot can be certainly stopped on 
the floating gate 1 7, and it is lost that the semi-conductor substrate 1 receives a damage by superfluous 
etching. In addition, since the floating gate 17 is formed in formation and coincidence of the gate 
electrode in the transistor section, the routing counter of a manufacture process does not increase it by 
this. 

[0044] When carrying out alignment of the 2nd embedding metal layer 8 of drawing 8 (E) to the 
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downward 1st embedding metal layer 5 and putting it on it, on the 1st embedding metal layer 5 Since the 
broad 1st layer metal 6 for protection from light is formed at the process of preceding drawing 7 (D) 
Even if the location precision of the slot for embedding established in the 2nd insulator layer 7 is 
somewhat bad, the 1st embedding 5 can be continuously connected with the 2nd embedding metal layer 
8 through the 1st layer metal 6, and the alignment of the up-and-down embedding metal layers 8 and 5 
can be carried out easily. Moreover, in superposition with the 2nd embedding metal layer 8 of the 3rd 
embedding metal layer 1 1 of drawing 8 (G), alignment can be similarly made easy by the two-layer eye 
metal 9 for protection from light. In addition, since the 1st layer for protection from light and the two- 
layer eye metal 6 and 9 are formed in formation and coincidence of the wiring metal membrane in the 
transistor section, the routing counter of a manufacture process does not increase them by this. 
[0045] Drawing 10 is the sectional view of the solid state image sensor as 1 operation gestalt of a solid 
state camera given in claims 4 and 5. This solid state image sensor in the solid state image sensor of 
drawing 6 Since double-width 1 for protection from light and the two-layer eye metal 6 and 9 are among 
each embedding metal layers 5, 8, and 1 1 which surround a light sensing portion 3 in the shape of a 
fence like illustration and the right-angle corner has projected from inner skin, Since there is fault that 
scattered reflection is carried out in the above-mentioned right-angle comer, and the light-receiving 
quantity of light decreases when it is reflected by the above-mentioned inner skin and the light 
condensed by the micro lens 16 is led to a light sensing portion 3 like drawing 1 (A), this is improved. 
Since the above-mentioned solid state image sensor is the configuration so large [ that it becomes the 
upper layer ] the area surrounding each slot (fence)-like embedding metal layers 5, 8, and 1 1 and 1 for 
protection from light, and the light sensing portion 3 of the two-layer eye metal 6 and 9 and same as the 
solid state image sensor stated by drawing 6 except for the point that the side face of 1 and the two-layer 
eye metal 6 and 9 presents the shape of a taper, it gives the same number to the same configuration 
member, and omits explanation. Spacing of the 1st, 2nd, and 3rd embedding metal layers 5, 8, and 1 1 It 
follows on going for the upper layer to this order, and a layer width increases by every about 2 times. 1 
and the two-layer eye metal 6 and 9 While presenting the cross section of foot trapezoidal shape, such as 
having about 2 times [ of the above-mentioned layer width ] width of face, the continuous light guide 
side where the above-mentioned layer width of spacing of the two-layer eye metal 9 is larger than 
spacing of the 1 st layer metal 6 about 2 times, and it spreads in the shape of a taper toward the upper 
part by these is formed. 

[0046] The isosceles trapezoid cross section of 1 and the two-layer eye metal 6 and 9 can be formed by 
making [ many ] side-attachment- wall protective coat generation (resultant) at the time of etching of 
these metal. Specifically An ECR mold plasma etching system etc. is used. The pressure of a processing 
room l-5Pa, BC13 quantity of gas flow is realizable if power of 300-500W, and Bias RF is set [ 50 - 
150sccm and C12 quantity of gas flow ] to 5-50W for the power of 10 - 50sccm and microwave. In this 
way, since the guided wave side which spreads in the shape of a taper toward a top by the 1 -3rd 
embedding metal layers 5, 8, and 1 1 and the 1st, and the two-layer eye metal 6 and 9 is formed, a light 
sensing portion 3 can be reached without barring the oblique-incidence light condensed by the micro 
lens 16, or carrying out scattered reflection, the light-receiving quantity of light can be increased further, 
and the image quality of an image pick-up image can be raised further. 
[0047] 

[Effect of the Invention] By the above explanation so that clearly invention of claim 1 Since the light 
sensing portion of the solid state image sensor on a semi-conductor substrate is surrounded in the shape 
of a fence at least by the groove embedding metal layer more than two-layer By covering by the metal 
membrane for protection from light, all parts other than the optical path of the light which carries out 
incidence, from a micro lens perpendicularly to a light sensing portion The light which carries out 
incidence to the transistor sections other than a light sensing portion etc. can be prevented completely, 
and generating of the noise by superfluous light or oblique-incidence light can be abolished. In being 
able to improve the image quality of an image pick-up image, since a fence-like embedding metal layer 
has the guided wave effectiveness which reflects incident light and is led to a light sensing portion, it 
can condense in the location near a micro lens, and can respond also to increase of the aspect ratio 
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accompanying the future formation of pixel detailed. 

[0048] Since the floating gate is established in the lower part of the embedding metal layer which 
surrounds a light sensing portion in the shape of a fence, in addition to the operation effectiveness of 
claim 1, the solid state camera of claim 2 can stop etching at the time of forming the slot for embedding 
on the floating gate, and it can easy-ize slot formation etching, without making the routing counter of a 
manufacture process increase. 

[0049] Since the metal layer surrounding a light sensing portion for protection from light is prepared 
between the embedding metal layers of at least the groove more than two-layer which surround a light 
sensing portion in the shape of a fence, in addition to the operation effectiveness of claim 1, the solid 
state camera of claim 3 is continuously connectable by making width of face of the metal layer for this 
protection from light larger than the width of face of the above-mentioned metal layer, carrying out 
alignment of the up-and-down metal layer easily. 

[0050] Since the solid state camera of claim 4 is so large that the area surrounding the light sensing 
portion of the above-mentioned embedding metal layer and the metal layer for protection from light 
becomes the upper layer These metal layer of the shape of a fence with the guided wave effectiveness 
spreads in the shape of a taper toward a top, since it reaches to a light sensing portion, v^thout not 
barring the oblique-incidence light condensed by the micro lens, or carrying out scattered reflection, the 
light-receiving quantity of light can be increased further, and the image quality of an image pick-up 
image can be raised further. 

[0051] Since the side face of the metal layer for protection from light between up-and-dovm embedding 
metal layers is presenting the taper configuration and the projection of a right angle is lost to the inner 
skin of the metal layer of the shape of a fence with the guided wave effectiveness, the oblique-incidence 
light condensed by the micro lens can be barred, or the solid state camera of claim 5 can be attained to a 
light sensing portion, without carrying out scattered reflection, consequently can increase the light- 
receiving quantity of light further, and can raise the image quality of an image pick-up image further. 
[0052] Since the metal layer for protection from light which connects an up-and-down embedding metal 
layer is performed at the same process as formation of the wiring metal membrane of a transistor or its 
drive circuit, the solid state camera of claim 6 can do the above-mentioned operation effectiveness so, 
without increasing the number of production processes. 

[0053] Since the monolayer of Cu-W-TiW which is the refractory metal generally used to the 
embedding of a connection hole as the groove above-mentioned embedding metal layer, or the bipolar 
membrane of Cu-W-TiW and TiN-TiW-Ti is used for it, the solid state camera of claim 7 can form the 
embedding metal layer of the shape of a fence with the guided wave effectiveness at the same process as 
the embedding process of the refractory metal to a connection hole, and it can do the above-mentioned 
operation effectiveness so, without increasing the number of production processes. 
[0054] Since the monolayer of aluminum-aluminum-Si-aluminum-Cu-Cu-W generally used to wiring of 
a transistor as a metal layer for the above-mentioned protection from light or the bipolar membrane of 
aluminum-aluminum-Si-aluminum-Cu-Cu-W and W-TiN-TiW-Ti is used for it, the solid state camera of 
claim 8 can form the metal layer for protection from light at the same process as the wiring process of a 
transistor, and it can do the above-mentioned operation effectiveness so, without increasing the number 
of production processes. 

[0055] Since the manufacture approach of the solid state camera of claim 9 includes the process which 
removes the insulator layer on a light sensing portion to a groove twice [ at least ] or more so that the 
above-mentioned light sensing portion may be surrounded, and embeds a metal layer at this Mizouchi 
By covering by the metal membrane for protection from light, all parts other than the optical path of the 
Ught which carries out incidence from a micro lens perpendicularly to a light sensing portion The light 
which carries out incidence to the transistor sections other than a light sensing portion etc. can be 
prevented completely, and generating of the noise by superfluous light or oblique-incidence light can be 
abolished. In being able to improve the image quality of an image pick-up image, since a fence-like 
embedding metal layer has the guided wave effectiveness which reflects incident light and is led to a 
light sensing portion, it can condense in the location near a micro lens, and can respond also to increase 
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of the aspect ratio accompanying the future formation of pixel detailed. 

[0056] Since the metal layer embedded at Mizouchi is formed in the metal layer and the coincidence of a 
drive circuit for wiring connection holes for driving a transistor and a transistor, the manufacture 
approach of the solid state camera of claim 10 surrounds a light sensing portion in the shape of a fence, 
and since it can form a metal layer with the guided wave effectiveness at the same process as formation 
of the wiring connection hole of a transistor or its drive circuit, it can do the above-mentioned operation 
effectiveness so, without increasing the number of production processes. 



[Translation done.] 
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